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REMARKS 

Claims 1-34 were pending in the application. Claim 14 has been amended. Upon 
entry of these amendments, Claims 1-34 will be pending and under active consideration. 
Claim 1 is independent. 

I. Objections to the Claims 

Claim 14 has been amended herein to clarify how to determine the yield point of the 
middle layer. This amendment is supported fully by the specification as originally filed and 
does not represent new matter. In particular, support for the amendment to Claim 14 may be 
found at page 19, lines 29-21. 

Copies of DIN EN ISO 527-1 to 527-3 and DIN 58950-1 are submitted herewith. A 
person of skill in the art can readily interpret the test conditions and the phrase "hot water 
spraying process" in the claims. 

II. The Rejections Under 35 U.S.C. § 103(a) Should Be Withdrawn 

Claims 1-9, 14 and 20-33 are rejected under 35 USC 103(b) over Heilmann et 
al. in view of Collette et al. Claims 10-13 and 15-17 are rejected over Heilmann et al. and 
Collette et al. in view of Fujii et al. and Claim 34 is rejected over Heilmann and Collette in 
view of Andersson et al. 

The Office Action alleges that Heilmann et al. teaches one of ordinary skill in the art 
to determine appropriate ranges of thickness, melting points, and VICAT temperatures to 
reach a desired end use through routine optimization. The argument is that Collette et al. 
discloses propylene without a yield point (page 1 , line 34), so it would have been obvious to 
use it in a multi-layer film if lack of a yield point were important. Applicants traverse 
respectfully. 

Heilmann fails to teach or suggest a multilayer film having no measurable yield point. 
In the prsent specification the drawback of the Heilmann file are discussed extensively (page 
8, lines 8-31; EP-A 0739713 is the European counterpart of Heilmann. 

The Collette patent is not concerned with a medical bag. There are not hints with 
regard to the improvements achievable by the use of these polymers. As mentioned on page 
1, lines 24-25, the object of Collette was to provide a polypropylene with elastic properties 
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that can be produced as a direct reaction product using a practical process. No further 
improvements are mentioned in the Collette document. There is no suggest that the elastic 
propylene polymers are superior over other, and hence, there is no suggestion to use the 
Collette polymers in the Heilmann multi-layer file. The same is true of Heilmann, i.e., there is 
no suggestion to use a polymer such as that disclosed in Collette. Consequently, the 
improvement achieved by the present invention was not foreseeable by a person of ordinary 
skill in the and combination of Collette with Heilmann. 

Since Heilmann has been shown, by way of the comparative examples in Table 3, to 
not teach or even suggest a multi-layer film that displays no measurable yield point according 
to DIN EN ISO 527-1 to -3 1996, Applicants respectfully submit that a prima facie case of 
obviousness has not been met with respect to the invention as presently claimed. 

The comparative examples show that blends comprising polypropylene having no 
yield can lead to a multi-layer film having a yield point. Comparative examples 9-11, which 
show that a polymer having no yield does not inevitably give a multi-layer film having no 
yield. Please consider that PPC3 has been used as a blend with PPT3 

The present examples also show that a multi-layer film having no yield can also be 
produced by the use of polypropylene having a yield (see Table 3, Example 13). 
Consequently, knowledge of the Collette document would not suggest how to construct a 
multi-layer film having no yield in the structure as claimed. 

Surprisingly, the present invention provides multi-layer films having no yield at all, 
which is not something suggested by a combination of Heilmann and Collette, together or 
separately. 

Regarding the Fuji document, all polymer materials disclosed in it have a specific 
elastic modulus. Consequently, it would not have been easy for a person skilled the art to 
develop a multi-layer film having no yield. 

In view of the above, Applicants respectfully submit that a prima facie case of 
obviousness has not been met with respect to the invention as presently claimed. 
Accordingly, Applicants request respectfully that the rejections of Claims 1-34 under 35 
U.S.C. § 103(a) be withdrawn. 
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CONCLUSION 

Applicants submit that the application is in condition for allowance. Favorable 
reconsideration, withdrawal of the rejections set forth in the above-noted Office Action, and 
an early Notice of Allowance are requested. 

Applicants' undersigned attorney may be reached in our Washington, D.C. office by 
telephone at (202) 625-3500. All correspondence should be directed to our address given 
below. 



AUTHORIZATION 

Applicants believe there is no additional fee due in connection with this filing. 
However, to the extent required, the Commissioner is hereby authorized to charge any fees 
due in connection with this filing to Deposit Account 50-1710 or credit any overpayment to 
same. 




Gilberto M. Villacorta, PH.D. 
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Registration No. 33,893 
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LUDERSCHMIDT & PARTNER 

DEUTSCHE NORM 



NR. 172 S.2/37 

April IQflfi 



Plastics 

Genoral ptfnciptes for the determination of tensile property 
(ISO 527-1 : 1993 + Oorr 1: 1994) 
Emgjfeh version of DIN EM ISO 527-1 



DIN 

EN ISO 527-1 



Tnte standard Incorporates the Gngltafh version of ISO 527-1 



Supercedes pffrts of plN 53455, 

AugiHt 1061 edition and 

DIN 53457, October 1987 edWon, 



, ICS 63-080.00: 8&.120 

Dewnptora: Pfaetloe, testing, tensile strength. 

Kun^*tofTe; Basiimmung der Zugeiggnschaften. Tell 1: Aflgemelne Grundsatz* 
flSO 527-1:1903 + Cofr 1:1994) 



European Standard EN ISO S27-1 s 1 996 has the status of a DIN Standard* 



National foreword 

TOs standard ha* been published in accordance with a o^telon token by CZH/TC24* to adopt. Without alteration. 
International Standard (SO 527-1 as a European Standard. 

Tho ruponafbfB Gorman body invohtfd in Ete prepamtton was the NonnerwussctiuB Kisiststoffe (Plasties Standards 
Committed). 

D1N50014 (a the standard corresponding to Intemattonal standard ISO 291 referred to m clause Z of the EN. 

Amendments 

Parte of DIN 53 455, August edition and DIN S3 467, October 1387 edition, have been sqpeiaedad by the apecifi- 
catlons of EN ISO 527^1. which Is Identical to ISO 527-1- 

tt snD u!d be noted that the speopeatton* raaanfing the dstarmfnatton of the modulus of tfaattefty Jn tendon given In the 
October edhlon of DIN 53457 have been Included in this standard- 

Previous edltipns 

DIN 53371; WS-10. 1559-09; DW 53465; 1952-10, 1968-04, 1981-0* DIN 63457:1968-05, 1*97-06, 1987-10. 

Standard referred to 

(and not Included In Normative reference*) 

DIN fi0014 Artificial climates In technical applications; standard atmospheres 



EN comprises 10 pages. 



WTO Ufcrttp Ombti, Bmrtn. hat th« «xctu*fv* ntf* 09 Mta for G*T»*n £i 1 nc*ird»dJW***™tt. 



DIN EN ISO 527-1 Engl 



pries group 8 
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EUROPEAN STANDARD EN ISO 527-1 

NORME EUROP^ENNE 

EUROPAlSCHE NORM February 1996 



ICS Q3.080.OOI &3vl20 

Deppriptore: Pteflce, tasting, tensile strength 



English version 

Rastics 
Determination of tensile properties 
Part 1; General principle 
(ISO 527-1 ; 1993 + Corr 1 : 1 994) 

Pfaatkpjrt; dtttarm'mtion des proprtAtee Kunstatoffe; Bastlrnrnung der ^ugpig&n- 

en traction. Partle 1: Prirctpes g6n£raux schafteru TeU i: Allsemetae Grundstoe 

(ISO 527-1 - 199$ + RectHTcatK 0 SO 527-1 :1993 + Corr 1 :1394> 
technique T;i994) 



This European Standard was approved by CEN on 1994-12h14 an 4 is [dent|qa| to tfi? ISO 
Standard as rufarrod to, 

GEN member* ere bound to comply with the CEWCB4ELEQ Internal Regulations which 
Btipulata the conditions tor gMng thte European Standard thg status of a nstlongt standard 
without any alteration, 

UfHo-date Oats and triblEograprucat references concerning such nations) standard* may ba 
obtained pn application to the Central Secretariat or to eny CSf4 member. 
This European Standard exists in tore© official versions {English, Ftencfc, German). A veeaton In 
any other language mod* by translation under Iho ifc^nstoiSlry of a CQvt member Into ft« own 
(angu^ga and notified to ths Gaptrai Secretariat has ffie same statue as the official versions, 
C£N members are the national standards bodiBs of Austria, Beig^m, Denmark Finland, France, 
Germany, Oreeoft, toeiand, Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal Spain. 
Sweden, Switzerland and United Kingdom. 



CEN 

European Committee for Standardization 
Gornftt European de Normalisation 
EuropSteches Komftee fGr Nomuirrg 

Central Secretarial: rue de Stassart 36, B-1050 Brussels 



© 1 998, All rights of reproduotlon and commvinteatlon Jn any form and Ref. No- EN ISO 527-1 : 1SS6 E 

by any means reserved in all countries to CEN and fte member. 
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EN ISO 527-1:1606 



Foreword 
International Standard 

■iSO 527-1 ; 1 993 Plastfca; drterminaDcn of tensile properties. 

which was prepared by ISCVTC &1 'Places* of the Jrrtemattonal OtgarteitoiT for Standardization, has b*w adopted by 
Tectwlcaj Committee CEKTG24S 'Plastics' as a European Standard. 

This European Standard ariafl ba tffven the atati/s of a national standard, either by publication of an Identical text cr by 
endoraemant. and conflicting national standards withdrawn, by August 1996 at the latest 

In accordance with the CEN/CENELK Internal Refutations* the following countries are bound to implement this European 
Standard; 

Austria, Belgium, Denmark, Finland, Ranee* Germany, Greece, Iceland, Ireland, rtaty. Luxembourg, Nelherfands. Norway, 
Portugal, Spain, Sweden, Switzerland and Urtfted Kingdom. 



Endorsement notice 

Trie text of the international Standard ISO 527-1 :1923 + cori 1; 1934 was approved by CBst aa a European Standard* taking 
into account the fctfowing corrigendum: 

TnroughDiJt the text delete the expression Youno/e modutaa' or replace It by tensile modulus of efasHafty', depending on 
the context Thte cormerne definition 4.6, subclause 10-3 (twice), figure 1 and annex A (title plus second paragraph^ 



1 Scope 



1,1 This part of !SO 527 specifies the general prin- 
ciples for determining the tensile properties of plastics 
and piastre composites under defined conditions. 

Several different types of test specimen ere defined 
to suit Afferent types of material whfch ere detailed 
in subsequent parts of ISO 527. 



1.2 The methods ere used to investigate the tensile 
behaviour of the teat specimens and for determining 
the tensile strength, tensile modulus and other as- 
pects of the tensile stress/strain relationship under 
the conditions defined. 



1.3 The methods are selectively suitable for use 
with the following range of materials: 

— rigid and semirigid thermoplastics moulding and 
extrusion materials, including filled and reinforced 
compounds in addition to unfjlfed types; rtgfid end 
semirigid thermoplastics sheets and films; 

— rigid and semirigid thermosetting moulding ma- 
terials, including ftfled and reinforced compounds; 
rigid and semirigid tharmoseitjng sheets, including 
laminates; 

— fibre-relnforcecj thermoset and thermoplastics 
composites Incorporating unidirectional or non- 
unidirectional reinforcements such as mat, woven 
fabrics, woven ravings, chopped strands, combi- 
nation and hybrid reinforcements, rovings and 
milled fibres: sheets made from pre-impregneted 
materials (prepnsgs); 

— thermotmpic liquid crystal polymers. 



The methods ere not normalfy suitable for use with 
rigid cellular materials or sandwich structures con- 
taining cellular materiaL 

f.4 The methods are applied using specimens 
which may be either moulded to the chosen dimeiv 
storta or machined, cut or punched from finished «nd 
semifinished products such as mouldings, laminates, 
films and extruded or cast sheet in some cases a 
multipurpose test specimen (see ISO 3167:1993, 
Plastics — Reparation and use of multipurpose rest 
specimen^, may be used, 

1.5 The methods specify preferred dimensions for 
the test specimens. Tests which qre carried out on 
specimens of different dimensions, or on specimens 
which are prepared under different conditions, may 
produce results which are not comparable. Other fao- 
tors r such as the speed of testing and the conditioning 
of the specimens, can also Influence the results. 
Consequently, when comparative data are required, 
these factors must be carefully controlled and re- 
corded. 



2 Normative) references 

The following standards contain provisions which, 
through reference in this text, constitute provisions 
of this pen Of ISO 527* At the tim& of publication, the 
editions indicated were valid. All standards are subject 
to revision, and parties to agreements based on this 
part of ISO 527 are encouraged to Investigate the 
possibility of applying the most recent editions of the 
standards indicated below. Members of IEC and ISO 
maintain registers of currently valid International 
Standards. 

ISO 291:1977, Plasties — Standard atmospheres for 
conditioning and tasting. 

ISO 2602:1980, Statistical frtprpramlofl of test ra- 
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suits — Ertfmetbn of the mean — Confidence 
Interval, 

ISO 6833:1985, Rubber and ptefc* test equipment 
— Tensile, nexural and oomptession types (constant 
rate of trwerse) — Description. 



3 Principle 

The test specimen Is extended along its major tongi- 
tudins) axis at constant speed until the specimen 
fractures or until the stress (load) or the strain {elon- 
gation} reaches some predetermined vafue, During 
this procedure the load sustained by the specimen 
and the elongation are measured. 



4 Definition* 

For the purposes of this part of ISO 527, the following 
definitions apply. 

4.1 gauge lengthy l& initial distance between the 
gauge marks on the central pan of the test specimen; 
see figures of the test specimens In the relevant part 
Of ISOS27. 

It is expressed in millimetres (mm). 

4*2 speed of testing, vi Rate of separation of the 
grips of the testing machine during the test 

It is expressed in millimetres per minute (mm/ntfn). 

4*3 tensile stress, a (engineering): Tensile force per 
unit area of the original cross^eeilon within the gangs 
length, carried by the test specimen at any given 
moment. 

ft is expressed in megapascals (MPa) [see 10.1, 
aquation (3)]- 

4.3.1 tensile stress at yJekfc yield stress, First 
stress at which an increase in strain occurs without 
an increase in stress. 

K is expressed in megapascals (MPa). 

It may be less than the maximum attainable stress 
{see figure 1, curves b and c). 

4*3-2 tensile stress «t break, <y e : The tensile stress 
at which the test specimen ruptures (see figure 1). 

it is expressed in meQB pascals {MPa)* 

4.3 J tensile strength, <r M ; Maximum tangle stress 
sustained bv the test specimen during e tensile test 
(see figure 1). 

It Is expressed in megapascals (MPa). 



Pages 
EN ISO 527-1:1998 

43.4 tensile stress at x% strata (see 4-4), <y 
Stress at which the atrain reaches the specified value 
x expressed in percentage, 

tt is expressed in megapascals (MPa). 

It may be measured for example if the streefrjtetrain 
ctuvB does not exhibit a yield point (see figure 1, 
curve d). In this case, x shsll be taken from the rel- 
evant product standard or agreed upon by the inter- 
ested parties. However* * must be lower than the 
strain corresponding to the tensile strength, in any 
case, 

4*4 tensile strain, c Increase in length per unit 
original length of the geuge. 

It is expressed as a dlmensionleas ratio, or in per- 
centage (%) [see 1 0-2, equations {4) and (fflj. 

it is used for strains up to yield point (see 4.3.1); for 
strains beyond yield point see 4.5. 

4,4.1 tensile strain at yield, Tensile strain at the 
yield stress (see 45.1 and figyre 1 r curves b and c). 

ft is expressed as a dimenaionless ratio, pr in per** 
cents ge {%K 

4A2 tensile strata at break, ^: Tensile strain at 
the tensile stress at break (aos 4-5.2), if it breaks 
without yielding (sea figure 1, curves a and d), 

(t is expressed ss a dimerwonless ratio, or in per- 
centage 

For breaking after yielding, see 4*5.1. 

4.4*3 tensile Strain et tansffe *tnMi0th, Tenaile 
strain at the point corresponding to tensile strength 
(see 43.3). if this occur? without or *t yielding {see 
figure 1 , curves a and cfl 

H fe expressed es a dfmenstonress ratio or in per- 
centage 1%). 

For strength values highw than the yield stress, see 
45.2. 

4£ nominal temOe strain, ^ increase in length per 
unit original length of the distance between grips (grip 
separation). 

It Is expressed as a dlmensionless ratio, or in per- 
centage (%) £see tOA equations (© and {7)]. 

It is used for strains bpyond vfetd point (see 4.3.1 1 For 
strains up to yreM point, see 4,4. It represents the 
total refotfve elongation which takes place along the 
free length of the test specimen- 

45.1 nominal tensile strain ait breet t& Nominal 

tensfle strain at the tensile stress at break (see 
4.3-2), if the specimen breaks after yielding (see 
figure i, curves b and c). 
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It is expressed as a dimensionless ratio, or in per- 
centage {%)> 

Far bn^afcjng without yielding, see 4.4,2. 

4$<Z nominal tmll» strain «t t*n»Is strength, 

e^i Nominal tensile strain at tensile strength (see 
4.3.3), if this occurs after yielding fees figure 1, 
curve b). 

It fe expressed as a dimensionless ratio, or rn per- 
centage <%), 

For strength values without or at yielding, see 4,4.3, 

4,6 modulus of eleatfcfty in tension; Young** 
moduhj», Bp Ratio of the stress difference <r 2 minus 
cT| to the corresponding strain difference values 
£2 » o,002 5 minus *i *- 0.0Q0 5 teee figure 1, curve d 
and 10.3, equation {$)J. 

tt is expressed in megapasoals, (MPa)> 

This definition does not apply to films end rubber. 

NOTE i Wrtti computer-aided equipment, the dtterrrtf- 
natfon of the modytus ^ usinc two distinct stress/strain 
points can be replaced by a finosr regression procedure ap- 
plied on the part of the curve between these mentioned 
points. 

AJ PoiBHiri's ratio, ^ Native ratio of the tensile 
strain i^, in one of the two axes normal to the direc- 
tion of pull, to the corresponding strain * in the direc- 
tion of pull, within the irftfa! linear portion of the 
longitudinal versus normal strain curve. 

It Is expressed as a dimensfonfess ratio, 

Pofsson's ratio rs indicated as & {wfdth direction) or 
ii h (thickness direction) according to the relevant axis, 
Poissan's ratio is preferentially used for long-fibre- 
reinfcrced materials. 



6 Apparatus 



5.1 Testing machine 



5.1.1 General 

The machine shall comply with ISO 5893, and meet 
the specifications gfcQn fn 5.1.2 to 5,1 .S, ad fallows. 



5-1.2 Speeds of testing 

The tensilfr-testing machine shaB bo capable of main- 
taining the speeds of testing (see 4,2) es specified in 
table 1. 



Tefale 1 — Reconnnwwfatf fstinpsp— ds 



(Pnanrt 
opmi 

fnmfmin 


% 


1 


±20» 


2 


±20 *> 


5 


±20 


10 


±20 


20 


±10 


50 


±10 


100 


±10 


200 


±10 


500 


±10 


1) These tolerances are smaller than those indfcated fn 
fSO 6893. 



5-1-3 Gripe 

Grips for holding the test specimen shell be attached 
to the machine so that the major axis of the test 
specimen coincides with the direction of pull through 
the centrefme of foe grip assembly- This can be 
achieved, for example, by using centring pSns In the 
grips. The test specimen shall be hekf such that sRp 
relative to the grips is prevented as far 33 possible and 
this shell preferably be effected with the typa of grip 
that maintains or Increases pressure on the test 
specimen as the force applied to the test specimen 
increases. Tha clamping system shall not cause pn> 
nurture fracture at tho srfps. 



5.1*4 Load Indicator 

The toad indicator shall incorporate a mechanism ca- 
pable of showing the total tensile bad carried by the 
test specimen when hold by the grips. The mech- 
anism shall be essentially free from Inertia Fag at the 
specified rata of testing, and shall indicate the toad 
with an accuracy of at least 1 % of the actual value. 
Attention i$ diw to ISO 5393. 



5,1.5 Extettsometer 

The ©Klenaometer shalf compfy with ISO 5893. It sha[f 
be capable of determining the relative change in the 
gauge length on the test specimen at any time during 
the test tt is desirable, but not essential, that this in- 
strument should automatically record this change. The 
instrument shall be essentials free from inertia lag at 
the specified speed of testing, and shall be capable 
of measuring the change of gauge length with an ac* 
curacy of 1 % of the relevant value or batter This 
corresponds to ± 1 nm for the measurement of the 
modulus, based on a gauge length of 50 mm. 
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When an extensometer fe sttachad to the test speci- 
men, care shall be taken to ensure that any distortion 
of or damage xa the teat specimen is minimal. It Is 
essential that there fe no slippage between the 
extensomarter and the test specimen. 

The specimens may also be Instrumented with longi- 
tudinal strain gauges, the accuracy of which shall be 
1 % of the relevant value or belter. This correspond* 
to a strain accuracy of 20 * NT* (20 microstrafn) for 
the measurement of the modulus, The gauges, sur- 
face preparation and bonding agents should be cho- 
sen to exhibit adequate performance on the subject 
material. 

52 Device* for measuring width and thickness 
of the tott specimens 

5.2.1 Rigid material* 

A micrometer or its equivalent capable of reeding to 
0 r 02 mm or less and provided with means for 
measuring the thickness end width of the test speci- 
mens, shell be used. The dimensions end shape of 
the anvils shall be suitable for the specimens being 
measured and shall not exert a force on the specimen 
such os to detectably otter the dimension being 
measured, 

5.2.2 Flexlbt* materials i 

A dral-gauca, capable of reading to 0,02 mm or less 
and provided w|th a flat circular foot which applies a 
pressure of 20 kPa ± 2 kP», shaft be used for 
measuring the thickmess. 



6 Test specimen* 

&1 Shape and dimensions 

See that part of ISO 527 relevant to the material being 
tested. 



6*2 Preparation of specimens 

See that part Of ISO 527 relevant to the material being 
tested. 



6.3 Gauge marks 

If optical extensomete/s are used, especially for thin 
sheet and fllm, gauge merles on the specimen are 
necessary tp define the gauge length* These shaft be 
Sppmtfmataly equidistant from the midpoint, and the 
distance between the marks shall be measured to an 
accuracy of 1 % or better, 

Gauge marks shall not be scratched- punched or Im- 
pressed upon the test specimen tn anyway that may 
damage the material being tested, ft must be ensured 
that the marking medium has no detrimental effect 
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on the material being tested end that in the case of 
parallel lines, they areas narrow as possible, 

6.4 Chocking the test specimens 

The specimens shaft be free of twfet end shall have 
mutuaUy perpendicular pairs pi parallel surfaces, The 
surfaces and edge* must be free from scratches, pits, 
sink marks ertd flash. The specimens shafl be checked 
for conformity with these requirements by visual ob- 
servation against straightedges, squares and flat 
plates, end with micrometer calipers. Specimen? 
showing observed or measured departure from one 
or mora of these requirements shall be rejected or 
machined to proper size end shape before testing. 

6.6 Anwotropy 

See that part ISO 527 relevant to the material being 
tested. 



7 Number of tut specimens 

7.1 A minimum of five test specimens shall be 
tested for each of the required directions of testing 
and for the properties considered (modulus of elasti- 
city, tensile strength etcj. The number of measurer 
mepts may be more ttan five if greeter precision of 
the mean value la required It is possible to evaluate 
this by means of the confidence interval {95 % prob- 
ability, see ISO 2602). 

7*2 Dumb-bell specimens that break wfthin the 
shoulders or the yielding of which spread? to the 
width of the shoulder? shall be discarded and further 
specimens shall be tested. 

7.3 Data from peralletefcJed specimens where jaw 
slippage occurs, or where failure occurs within 
10 mm of either jaw, or where an obvious fault has 
resulted in premature failure, shall not be included In 
the analysis* Repast test* shall be earned out on new 
test specimens, 

Data, however variable, shell not be excluded from 
the analysis for any other reason, as the variability in 
such data fe a function of the variable nature of the 
material being tested. 

NOTE 2 Whan the majority of failures falls outside the 
criteria fox an acceptable failure, the data may be analysed 
statistically, but It should be recognised that the final result 
is GJcety to be eonsenfirSys, In such Instances, it is preferable 
for the tests to be repaated with the cfumbhefl specimens 
to reduce the possibility of unacceptable results. 



8 Conditioning 

The test specimen shall be conditioned as specified 
in the appropriate standard for the material concerned. 
Jn the absence of this information, the most appro- 
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priate condition frpm ISO 291 shall be selected, un- 
less otherwise Abroad upon by the interested parties 



9 Procedure 



9.1 Tort *tmosph«ra 

Conduct the test in the same atmosphere used for 
conditioning the test specimen, unless otherwise 
agreed upon by the interested parties, e.g. foe testing 
at elevated or tow temperatures, 

9*2 Dimension* of test specimen 

Measure the width b to the nearest 0,1 mm and the 
thickness h to the nearest 0,02 mm at the centre of 
each specimen and within 6 mm of each end of the 
gauge rength, 

Record the minimum end maximum values for width 
and thickness of each specimen and majce sate that 
they are within the tolerances indicated In the stan- 
dard applicable for the given materiel. 

Calculate the arithmetic means for the width and 
thickness of each specimen, which shall be used for 
calculation purposes, 

NOTES 

3 in the we of fnJectiprHwwWed spetfmans* it $ not 
necessary to measure the dimensions of each specimen. It 
is sufficient to measure one specimen from each lot to 
make sure that the dimensions correspond to the specimen 
type selected (see the relevant part of ISO 527), With 
multlptecavfty moulds, ensure that the dimensions of the 
specimens are the same for each cavity. 

4 Per test specimens stamped from sheet or film material, 
it js permissible to assume that the mean width of the 
central parcel portion of the tfe is equivalent to the cor re< 
spending width of the specimen. The adoption of such a 
procedure should be based on comparative measurements 
taken at periodic Intervals* 



9.3 Clamping 

Place the test specimen in the grips, taking care to 
align the longitudinal axis of the test specimen with 
the axis of the testing machine. To obtain correct 
alignment when centring pf*s *re used in the grips, it 
is necessary to tension the specimen only slightly 
before tightening the grips {see 9.4). Tighten the grips 
evenly and firmly to avoid slippage of the test speci- 
men. 



9.4 Prestrestes 

The specimen shall not be stressed substantially prior 
to test, Such stresses can be generated during cen- 
tring of a film specimen, or can be caused by the 
damping pressure, especially with less rigid materials* 



The residual stress <r 0 at the start of a test shall not 
exceed the following value, for modulus measure- 
ment 

|* D |< S x 10"*^ ..,(1) 

which coiwsponds to a pmstrain of «o < 0*05 and 
for measuring relevant stresses o\ e.g> c »<v *M or 

* 0 «1£T 2 <r ,..(2) 



9.5 Setting of extentomarters 

After balancing the presumes, set end adjust a cali- 
brated extensorneter to the gauge length of the test 
specimen, or provide longitudinal strata gauges, in 
accordance with 5,1.5- Measure the Initial distance 
(gauge length) If necessary. For the measurement of 
Poisson's ratio, two elongation- or strain-nneasurlnfl 
devices shall be provided to act in the longitudinal and 
normal axes simultaneously- 

For optical measurements of etongetfofv place gauge 
marks on the specimen In accordance with 6.3, 

The elongation of the free length of the test speci- 
men, measured from the movement of the grips, is 
used for the values of the nominal tensile strain ^ [see 
4.5). 



9,6 Testing speed 

Set the speed of testing in accordance with the aj> 
propriafe standard for the material concerned, in the 
absence of this information, the speed of testing 
should he agreed between the interested parties in 
accordance with table 1 . 

It may be necessary or desirable to edopt different 
speeds for the determination of the elastic modulus, 
of the stres^stratn properties up to the yield point, 
and for the measurement of tensile strength and 
maximum elongation. For each testing speed, 
separate specimens shall be used, 

For the measurement of the modulus of elasticity, the 
selected speed of testing shall provide a strain rate 
as near as possible to 1 % of the Gayge length per 
minute. The resulting testing speed for different type? 
of specimens is given in that part of ISO 527 relevant 
to the materia! being tested. 



9.7 Recording of data 

Record the force and the corresponding values of the 
increase of the gauge length and of the distance be- 
tween grips during the test, It is preferable to use an 
automatic recording system which yields complete 
streas/strain curves for this operation Tsee 
ctouse 10. equations &l (4> and (5fy 
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Determine ell relevant stresses and stains defined in 
clause 4 from the stress/strain curve (see figure M 
or using other suitable means. 

For failures outside the criteria for an acceptable fail- 
ure, see 7.2 and 7.3. 



^ nominal tensile strain* expressed aa a 
dfmensfonlese ratio or percentage, %; 

L initial distance between grips, expressed 
in millimetres; 

AL increase of the distance between grips, 
expressed in mtPrmetree* 



10 Calculation and expreaalon of results 1<) 3 Modutae calculation 



10.1 Stress calculations 

Calculate all stress values defined in 4-3 on the basis 
of the initial cros^-seetional area of the test specimen; 

- (3) 



where 



a is the tensile stress value In question, ex- 
pressed in megapascate 

F is the measured force ooncemed in 
newtons; 

A is the initial cross-eectranal area of the 
Specimen, expressed in square milli- 
metres, 



10.2 Strain calculation* 

Calculate all strain values defined In 4.4 on the basis 
of the gauge length: 



5 t*- 



«(%)-lOP*^ 



(4) 
■ffi> 



where 



c is the strain value in question, expressed 
as a dimension!*** ratio, at in percentage; 

Is the gauge length of the test specimen, 
expressed in millimetres; 

is the increase in fl>e specimen tength be- 
tween the gauge marks, expressed in mil- 
limetres. 

The values of the nominal tensile streia defined in 
43. shall be calculated on the basis of the initial dis- 
tance between the grips: 



* L 



Calculate the modulus of elasticity (Young's modulus), 
defined in 4,6 on ihe basis of two specified strain 
values: 



where 



.(8) 



rs Young's modulus of elasticity, ex- 
pressed in megapascate; 

0, is the stress, \f) megapascate, measured 
at the strain value *, 0,000 6; 

ff z is the stress, in mewpascals. measured 
at the Strain value % ~ 0,002 5; 

For computereklod equipment see 4 A note 1 . 
10<4 Poison's ratio 

If required calculate Potseop's ratio o>finec| In 4.7 on 
the baste of two corresponding strain values perpen- 
dicular to eabh other: 



4» 



where 



where 



h Is Pomon's ratio, expressed as a 
dimensfontess ratio with ft-fr (width) or h 
(thickness) indicating the normal direction 
chosen: 

e is the strain in the longitudinal direction; 

^ is the strain in the normal direction, with 
n-d (width) or A (thtclcness). 

105 Statistical parameters 

Catenate the arithmetic nwns of the test results and, 
if required, the standard deviations and the &B% 
confidence intervals of the moan values according to 
the pracedgre given in ISO 2602. 

10.6 Stgnlflwnt figures 

Calculate the stresses and the modulus to three sig- 
nificant figures- Calculate the strains end Poisson's 
ratio to two significant figures. 
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11 Precision 

See that part of ISO 527 relevant to the materia! bring 

tested 



12 Trtt report 

The lost report shall Include the following information; 
0} a reference W the relevant part of ISO 527; 

b) all the data necessaiy for identification of the ma- 
terial tested, including type, source, manufec^ 
turer's code number and history, where these are 

known: 

c) description of the ntture and form of the material 
in terms of whether It la a product aemlflnteihed 
product, test panel or specimen, tt should Include) 
tho principal dimensions, shape, method of manu- 
facture, succession of layers and any pretieat- 
ment; 

d) type of test specimen, the width and thickness of 
the parallel section, including mean, minimum and 
maximum values; 

e) method of preparing the test specimens, and any 
details of the manufacturing method used; 

fl if the material is in product or semifinished product 
form, the orientation of the specimen in relation to 



the product or semifinished product from which it 
is am 

q) number of test specimens tested; 

h) standard atmosphere for conditioning and testing 
plu$ any special conditioning treatment, if retired 
by the relevant standard for the material or product 
concerned: 

0 accuracy gilding Of the test mpchine (see 
fSO 5693); 

j) type of elongation or strain indicator; 

k} type of clamping device and clamping pressure, if 
known; 

0 testing speeds; 

m) individual test results; 

n) mean vatue(s) of the measured properties), 
quoted a? the indicative valuets} for the material 
tested; 

0) standard deviation, and/or coefficient of variation, 
end/or confidence Omits of the mean, if required; 

p] statement as to whether any test specimens have 
been refected end replaced, end, tf so, the rea- 
sons; 

q) date of measurement 
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Cun/ft a Brittle materials 

CutvM b and c Tough materials wfth yfeld point 

Curve d Tough materiite without yfald point 

The points for the calculation of Young's modulus 5 according to 10.3 are indicated by fa. *]) *nd f^ r shewn 
only for curve d ~ 0,000 5; *a * 0,002 5J. 

Hour* 1 — Typical strata/strain curves 
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Annex A 

(informative) 

Young's modulus and related values 



Dua to their vfeeoetetfc behaviour maw properties 
of polymer material? depend not onfy 00 tsfl^tw 
but also on time. With regard to the tensfie test, this 
causes nonlinear stress/strain curves (bending to- 
wards the strain ax»l even vvKhin the range or imeer 
vjscoelasticfty. TOs effect fe pronounced tn the case 
of tough Rhymers, Consequent^, the values of the 
tanoent modufus of tough material taken from the 
initial part of the stress/strain cu«vef often depend 
strongly on the scales used. Thus the conventional 
method {tangent at the initial n*rt j ; the 
stressfstrain carve) doee not give reliable modWfc tor 
these materials. 

The method for the measurement of Young's modu- 
lus prescribed in this part erf ISO 827 Is based there; 
fore, on two specified strain values, i,e. 0,25 % and 
0,05 %. (The tower strain value has been set at not 
zero in order to avoid errors in the measured modulus 



caused by posslbte onset effects at the beginning of 
the stress/sOTin curve,} 

In the case of brittle polymer* both the new and the 
conventional methods give the samp values for the 
modulus. The now method, however- allow* accurate 
and reproduobte measurement of the moduli of tough 
plastics. Tha definition of the initial tangent modulus, 
therefore* has been deleted in the present part ot 
ISO 527, 

The aspects mentioned above for the modulus simi- 
larly relate to the "offset yield point", wtocbjn 
(S07R527 was defined bv the deviation w the 
stress/strain curve from Its initial linearity. The offset 
yield point therefore, is replaced by a point of speci- 
fied strain (stress at x % strata 0^ see 4,3 41 Since 
the definition of such a "substitute" yield pomt to 
significant for tough materials only, the specifies 
strain shall be chosen near the yield dram commonly . 
found. 
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Test conditions for moulding and extrusion 
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O 
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Foreword 

ISO (the International Oraanizatwn for Standardization) is a worldwide 
federation of national standards bodies (ISO mwnber bodfes). The work 
of preparing International Standards is normally earned out throirgh iso 
technical committees. Each member body interested in a subject for 
which a technical committee has been established has the right tobe 
represented on that committee. International orflanizatlons.pvBmmentai 
and norhgovarnmental, in liaison with ISO, also take part in the wort ISO 
collaborates closely with the Internationa] Electrotechmcal Commission 
(I EC) on all matters of etectrotechnrcal standardization. 

Draft International Standards adopted by the technical conynittees are 
circulated to the member bodies for voting. Publication as an International 
Standard requires approval by at least 75% of the member bodies casting 
3 a vote. 

i International Standard ISO 627-2 was prepared by Technical Committee 
£ ISO/TC 61, Plastics, Subcommittee SC 2, Mechanical properties. 

1 Together with the other parts of ISO 527. it cancels and replaces ISO 
I Recommendation R 527:1966. which has been technically revised. 

Annex A of this part of ISO 527 cancels and replaces ISO 6239:1996, 
Plastics — OetBimnation of tans/to properties by use of small 

ISO 527 consist* of the following parts, under the general title 
Plastics — Determinstior) of tensile properties: 



s 

i 



£ _ part f : Genets! principles 

2 — Part Z' Test conditions for moulding and extrusion plastics 

sf — Part 3: Test conditions for sho$t and film 

1 _ Part 4: Test conditions for isotropic end orthotopic fbr^rsinforced 
I plastic composites 

£ _ Pans: Test conditions for unidirectional fibr&mnforced plastic 

I composites 
S 

Annex A farms an integral part of thfe part of ISO 527. 



3t 



& €► (SO 1393 

f AflriQhts msirwd. No f»rt of this puliation jmay ^ fepn^rf* ^^^L^^ 
% by flfrV moans, electronic or rmtfwM induces phorocop^Jftfl and m.c*1Hm, WitfKwt par- 

f£ mtoaton in wrong from the puMTsfr&r. 
International OrQwunrtjon for Stanf^kntpn 
Can PottsT» 56 » CH-1211 Gondvo 20 • Switzerland 

Printed in Syvrtrftrfapd 
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Plastics — Determination of tensile properties — 
Part 2: 

Test conditions for moulding and extrusion plastics 



1 Scops 



2 Normative references 



I 



5> 



I 
i 



1.1 This part of ISO 527 specifies the test con* 
dftfons for determlnino the tensile properties of 
moulding and extrusion plastics, based upon the gen- 
eral principles given in ISO 527-1, 

1.2 The methods are selectively suitable for use 
with the following range of materials; 

— rigid and semirigid thermoplastic moulding, 
extrusion and cast materials, including compounds 
fffled qnd reinforced by e.& short fibres, small 
rods, plates or granules but excluding textile fibres 
(see ISO 527-4 and ISO 627^5) in addition to un- 
filled types; 

— rigid and semirigid thermosetting moulding and 
cast materials, including fitted end reinforced com- 
pounds but excluding textile fibres as reinforce- 
ment (see ISO 5274 and ISO 527-5); 

— therrnotropic liquid crystal potymers. 

The methods are not suitable for use with materials 
reinforced by textile fibres (see ISO 527-4 and 
ISO 627-6), with rigid cellula r mat erials or sandwich 
structures containing cellular material. 



1.3 The methods are applied using specimens 
which may be either moulded to the chosen dimen- 
sions or machined, put or punched from injection- or 
compr*ssion-mouWed plates. The multipurpose test 
specimen Is preferred {see ISO 3167:1993, Plastics 
— Multipurpose test specimen^. 



The following standards contain provisions which, 
through reference in this text constitute provisions 
of this part of ISO 527, At the tim* of publication, the 
editions indicated were valid An standards are subject 
to revision, and parties to agreements based on this 
part of ISO 527 are encouttged to investigate the 
possibility of applying the most recent editions of the 
standards indicated below. Members of TEC and ISO 
maintain registers of currently valid International 
Standards. 

ISO 37:1977, pubber, vufcan&xl — Determination of 
tensile stress-strain properties. 

ISO 293:1989, Plastics — Compression moulding test 
specimens of thermoplastic materials. 

ISO 294:—^ Plastics — Injection moulding of test 
specimens of thermoplastic materials. 

ISO 296:1991, Plastics — Compassion moulding of 
test specimens of thermosetting materials. 

ISO 527-1:1993, Plastics — Determination of tensile 
properties — Pert 1: General principles. 

ISO 1926:1979, Cellular plastics — Determination of 
tensile properties of rigid materials. 

ISO 2818:— \ Plastics — Preparation of test speci- 
mens by machining. 



1) To be published. (Revision of ISO 294:19751 

2) To be pubrtshetf. (Revision of ISO 2818:1980} 
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3 Principle 

See ISO 527-1:1993, clause a 

4 Definition* 

For the purposes of this part of ISO 527, the defi- 
nitions given in ISO 527-1 apply- 

6 Apparatus 

See ISO 527-1:1993, clause 5* 

6 Test specimen* 

6.1 Shape and dimensions 

Wherever possible, the test specimens shall be 
dumb-bell-shaped types 1A and 1B as shown in 
figure 1. Type 1A is preferred for directly-moulded 
multipurpose test specimens, type 1B for machined 
specimens. 

NOTE 1 Types 1A end IB test specimens having 4 mm 
tfifdcness ere fdentica! to the multipurpose test specimens 
according to ISO 3167, types A and B, respectively. 

For the use of small specimens, see annex A. 

6.2 Preparation off teat specimens 

Test specimens shall be prepared in accordance with 
the relevant material specification. When none exists, 
or unless otherwise specified, specimens shall be ei- 
ther directly compressions or Injection moulded from 
the material m accordance with ISO 293, ISO 294 or 
ISO 295. as appropriate, or machined in accordance 
with (£0-2818 from plates that have been com- 
pression- or mjecfion-modded from the compound. 

All surfaces of the test specimens shall be free from 
visible flaws, scratches or other imperfections. From 
moulded specimens all flash, if present, shell be re- 
moved, taking cere not to damage the moulded sur- 
face. 



Test specimens from finished goods shall be taken 
from fiat areas or zones having minimum curvature, 
For reinforced plastics, test specimens should not be 
machined to reduce their thickness unless absolutely 
necessary. Test specimens with machined surfaces 
will not give results comparable to spedmens having 
non-machined surfaces, 

&3 Gauge marks 

See ISO 527-1:1993, subclause 6,3, 

6.4 Checking the tost specimens 

See (SO 527-1:1993. subclause 64, 

7 Number of test specimens 

See ISO 527-1:1993, clause 7. 

8 Conditioning 

See ISO 527-1 :1993, clause 9. 

9 Procedure 

See ISO 527-1:1993, dause 9. 

For the measurement of the modulus of elasticity, the 
speed of testing shall be 1 mm/min for specimen 
types 1A and 1B (see figure 1). For small specimens 
see annex A. 

10 Calculation and expression of results 

See ISO 527-1:1993, clause 10. 

11 Precision 

The precision of this test method is not known, be- 
cause interiaboratory data are not available. When 
totertaboratory data are obtained, a precision state- 
ment win be added with the next revision. 
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12 Te*t report 



The test report shall include the following information; 

a) a reference to this part of ISO 527, mctudingthe 
type of specimen end the testing speed according 

to; 



Teftsttet«st 

Typ* of jfwefntn • 
(set figure D 



JSOS27-2/1A/S0 



Tiling «pted r to n»HUm«ff «« P»r rolmtft — " 

fees LSO 527-lt 1992, taW* 11 

For item* b) to qj in the test report, see 
ISO 527-1:1993, 12 W to q), 



\ 



I 
1 



s 



1 




Dimensions if) millimetres 



Specimen type 
Overall length 

Length of narrow paraltetefded portion 
Radius 

Distance between broad peraHetcided portions 

Width at ends 

Width of narrow portion 

preferred thickness 

G^ugefength 

Initial distance between grips 



1A 



a ISO" 



80*2 
20 to 26 
104 to 113* 



IB 

€0,0 ± 0 r 5 
108tOl203) 



mo ±0,2 
mo ±o ( 2 

4,0*0,2 
5*0*0,6 



115±1 



I 



ha 



NOTE - Specimen type tA fe pnrforred for (firocll^oulded multipurpose test specimens, type 1B for machined sped- 



1) Forsor^rr^t^IenBthofth^tem^needtobe extended (e. „. %-200 mnO to prevent breaks* or slippage 
in the testing lews. 

3) Resulting from A, r, and ft* put wttnin the indicated tolerance. _ . , 



Rgum 1 — Te*t specimen type* 1A and IB 
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Annex A 

{normative} 

Small specimens 



If for any reason It (s not possible to use a standard 
type 1 test specimen, specimens of the typos IB A, 
1 BB (see flgurte A*U I5A or SB (see figure A3) may be 
used, provided that the sp^ed of testing fe adjusted 
to the value given in 5.1-2, table 1 of ISO 527-1:1993, 
whfch gives the nominal strain rate for the small test 
specimen closest to that used for the standardised 
specimen. The rate of nominal strain is the qpotierct 



of the speed of testing (see 4.2 in ISO 527-1:1993) 
and the tnitiaf distance between grips. Where modih 
I13 measurements ere required, the test speed shall 
be 1 mm/min. It may be technically difficult to meas- 
ure modulus on small specimens because of small 
gauge lengths and short testing tinras, Results ob- 
tained from small specimens are not comparable with 
those obtained from type 1 specimens. 





.ft *1 . 








I 






L 





Dimensions rev millimetres 





Type of spedman 


1BA 


1BB 


h 


Overall length 


>75 


>30 


; ( 


Length of narrow parallel-sided portion 


30 ±0,5 


12 ±0,5 


r 


Radius 


>30 


>12 


h 


Distance between broad partflej-slded portions 


68±2 


23 ±2 




Width at ends 


10 ±0,5 


4 ±02 




Width of narrow portion 


5±0.5 


2±0,2 


h 


Thickness 


>2 


>2 




Gauge length 


25 ±0,5 


10 ± 0,2 


L 


Initial distance between grips 


ho 


h a 



NOTE — The specimen types ISA and 1BB are proportionally scaled to type 18 with a reduction factor of 1:2 and 1:6 
respectively with the exception of thickness. 



I 



Figure A.1 — T**t specimen type* 1BA and 1BB 



i 

tM 

i 
3 
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5 


i 


ft 

— V 


<i 
1 




N 








L 






4 



Dimensions In mlWmfctres 



1 
* 

I 



.9 



! 

I 



Typo of specimen 
Overall lonflth, minimum 
Width at ends 

Length of narrow paralleteided portion 
Width of narrow parallel-sfded portion 
Small radfus 
Urge radius 

Initial distance between grips 

Gauge length 

Thickness 



SA 


5B 


>75 


>35 


12,5 ±1 


6 ±0,6 


25 ± 1 


12 ±0,6 


4 ±0,1 


2 ±0,1 


8 ±0.5 


3 ±0,1 


12,5 ± 1 


3 ±0.1 


50 ±2 


20±2 


20 ±0,6 


10 ± 0,2 


>1 


> 1 



NOTE — Test speckflort types 5A and SB are approximately proportional to type 5 of ISO and represent respectively 
types 2 and 3 of (SO 37. 



Figure A2 — Test specimen type* SA and 5B 



l 



PAGE 19/37 ' RCVD AT 31312005 3:35:03 AM [Eastern Standard Time] * SVR:WAS-USf AX-0110 * DN1S:60 ' CSID:+49 611 7784477 ' DURATION (mm-ss):15-10 



3.MftR.2005 10=00 



LUDERSCHMIDT & PARTNER 



NR. 172 S. 20/37 



INTERNATIONAL ISO 
STANDARD 527-3 



First ecfftion 



Plastics — Determination of tensile 
properties — 

Part 3: 

Test conditions for films and sheets 



PJpstkfoes — Petcrrnination des propr&ds en traction — 
Partfe 3; Conditions <res$&pour films *t feufffes 




Reference number 
ISO $27^:1395(3 



PAGE 20/37 1 RCVD AT 3/312005 3:35:03 AM [Eastern Standard Time] * SVR:WAS-US-FAX-01/0 * DNIS:60 * CSID;*W 61 1 7784477 * DURATION (mm-ss):15-1Q 



3.MAR.2005 10:00 
, ISO 527-3:1995tE> 



LUDERSCHMIDT & PARTNER 



NR. 172 S. 



Foreword 

[SO (the International Organization for Standardization) is a worWwicje 
federation of national standards bodies <lSO member uodtes). The^swork 
of preparing International Standards is normally earned out through ISO 
technical committees. Each member body interested in a subject for 
which a technical committee has been estabfehed has the nght to be 
represented on thai committee. International organizations, government^ 
and non-governmental, in liaison with ISO, eteo take part in the work. ISO 
collaborates closely with the International Electrotechnical Commission 
(I EC) on all matters of electrotschnicai standardization, 

Draft Internationa} Standards adopted by the technical committees are 
q'rculated to the member bodies for voting. Publication as an International 
Standard requires approval by at /east 76 % of the member bodies casting 
a vote. 

International Standard l$0 5273 was prepared by Technical Committee 
ISO/TC 61, Plastics, Subcommittee SC 11, Products. 

Together with the. other parts of ISO 527, it cancels and replaces ISO 
Recommendation R/627:1966, as well as ISO 1134:1983, of which it con- 
stitutes a technical revision. 

ISO 527 consists of the following parts, under toe general titie 
Plastics — Petermtnation of tens/fe properties: 

— ftart J; Generaf principles 

— Part 2: Test conditions for moulding &nd extrusion plasties 

— Part 3: Test conditions for films and sheets 

— p fif t 4; Te$t conditions for isotropic and orthotopic fibm-reinforced 
plastic composites 

— p$rt 5; Test conditions for unk$rectional f)br&-r&inforc&d plastic 
composite^ 



AH righto r&swvpd. Unless otherwise spacrfia* no p*n of thfe publication may t» repr&duced 
or utilized in any form ot by any means, ofectronip or nrech&nicajl i^cfudina photocopying and 
microfilm, without psmiisslQn in writing from th$ publisher. 

Interzonal Orflanizmtort for Siandardbwtfon 

Cose Pastel* S& * CH-12U Gen&v* 20 « Swftzwfcnd 

Printed in Swfcertanci 
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Plastics — Determination of tensile properties 
Part 3: 

Test conditions for films and sheets 



1 Scope 

1.1 This part of fSO 527 specifies the conditions for 
determining the tensile properties of plastic films or 
sheets less than 1 mm thick, based upon the general 
principles given In part 1. 

NOTE 1 For sheet? greater than 1 mm thick, the user is 
referred to part 2 of this International Standard 

1.2 See ISO 527-1 , subclause 1.2. 

1 .3 This part of ISO 527 is not normally suitable for 
determining the tensile properties of: 

a) cellular materials; 

b} plastics reinforced by textile fibres, 

14 See ISO 527-1, subclause 1.5. 



2 Normative references 

The following standards contain provisions which, 
through reference in this text constitute provisions 
of this part of ISO 527. At the time of publication, the 
editions Indicated were valid. All standards are subject 
to revision and parties to agreements based on this 
part of ISO 527 are encouraged to investigate the 
possibility of applying the most recent editions of the 
standards indicated below. Members of J EC and ISO 



maintain registers of currently valid International 
Standards* 

ISO 527-1:1993, Plastics — Determination of tensife 
properties — Part 1: General principles. 

ISO 4581:1992, Plasties — Hirn arid sheeting — 0e- 
termination of average thickness of a sample, and 
average thickness and yield of a roll by gravimetric 
techniques (0&vfm&trio thickness}. 

ISO 45flG;1993p plastics — film aod sheeting — De- 
termination of thickness by mechanical scanning, 

3 Principle 

See ISO 527-1, clause 3, 

4 Definitions 

See ISO 527-1, clause 4, 

5 Apparatus 

See ISO 527-1. clause 5 f subject to the following ad- 
ditions! requirements: 

in 5.1,2, the tensile-testing machine shall be capable 
of maintaining the speeds of testing a9 specified in 
table 1 of ISO 527-1, It ts normal for films and sheets 
to be tested at a speed of 5 mm/min- 50 mm/min, 
lOOmm^min, 200mm/min f 300 mm/min or 
500 mm/min. The information contained in ISO 627-1, 
subclause 9.6, atso applies. 
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in 5 1.5, whan testing thin sheets or film material, the 
specimen stall not cam/ the weight of the 
sxtensomater. 

In 5.2, devices complying with the requirements in 
ISO 4593 shall be used for measuring the thickness, 
except in the case of very thin film Pess than 
0,01 mm thick) <?r embossed film, In those cases, the 
thickness shall be determined by the method speci- 
fied in ISO 4691. \A/ten ISO 4591 fe used, the average 
thickness of the film sample shall be taken as the 
thickness of the test specimen. 



6 Test specimens 

64 Shape and dimensions 

M,T The preferred form of test specimen for the 
determination of tensile properties by this method is 
a strip 10 mm to 2S mm wide and not less than 
160 mm long (specimen type 2 — see figure 1). 



having two parallel gangs marks, 50 mm apart, on the 
central portion of the specimen. 

Soma film materials have a very high elongation at 
break which may tesutt in them being outside the 
stretching capacity of the testing machine. In such 
cases, it is permissible to reduce the initial distance 
between the grips to 50 mm, 



6.1.2 When required by the specification for the 
material under test or for routine quality-control tests, 
dumb-bell specimen types 5, 16 and 4 of the shape 
and dimensions shown in figures 2, 3 and 4 may be 
used- These specimens are convenient to produce 
and permit rapid quality-control testing. 

Specimen type S {figure Z) is recommended for film 
and sheet with a very high strain at break. Specimen 
type 4 is recommended for other types of flexible 
thermoplastic sheet. 

Specimen type IB {figured is recommended for rigid 
sheets. 



1 — Gauge marks — y 








i \ 












I 







b Width: 10 mm to 25 mm 

h Thickness: s 1 mm 

Lq Gauge length: SO mm ± 0,6 mm 

L initial distance between grips: 100 mm ± 5 mm 

£ Overall length: > ISO mm 

Figure 1 — Specimen type 2 



2 
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La 




Gang* marks 



Width of narrow/ paraBeteided pqrtfon: 6 mm ± 0,4 mrn 
^ Width at ends: 25 mm ± 1 mm 

Thickness: ^ i mm 
Lp Gauge length: 25 mm ± 0,25 mm 
j, Length of narrow perafleksidtfd portion: 33 mm ± 2 mm 
L Inftiat distance between grips: 80 mm ± 5 mm 

Overall Jength: £ 1 15 mm 
n Smgll radius- 14 mm ± 1 mm 
/fc Large radius: 25 mm ± 2 mm 



Figure 2 — Spedmtin type 5 



'i 

L 

k 
r 



Width of narjow parallel-sided portfon: 10 mm ± 0.2 mm 

Width at ends; 20 mm ± 0,5 mm 

Thickness; <g 1 mm 

Gauge length: 50 mm ± 0,5 mm 

Length of narrow parallel-sided ponton: 60 mm ± 0,5 mm 

Initial distance between gjip&: lis mm ± B mm 

Overall length: > 160 mm 

Radius: £ 00 mm 



Figure 3 — Specimen type IB 



3 
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h 

L 
k 



Gauge marks 

Width of narrow paralteteided portion: 25,4 mm ± 0,1 

Width at ends: 3S mm 

Tftfckpess: *s 1 mm 

Gauge length 60 mm ± 0,5 mrn 

Initial distance between grips: 73,4 mm 

Overall length: 152 mm 

Small melius: 22 mm 

Large radius: 25,4 mm 



Figure 4 — Specimen type 4 



6.2 Preparation of eperfmens 



6,2*1 The test specimens described in 6.1.1 shaB be 
cut or punched so that the edges are srrcooth and free 
from notches; examination with a low-power magni- 
fier le recommended to check the absence of 
notches, Razor blades, suitable paper cutters, scalpels 
or other devices capable of cutting the specimens to 
the proper width and producing straight, clean, parallel 
edges wfth no visible imperfections shafi be used. 
Punch dies shell be kept sharp by regular honing, and 
a suitable backing material shall be used with punch 
dfe$ to ensure a desrKxrt e<Jge, 



6,2£ The test specimens described in 6.1 .2 shall be 
obtained by the use of punch dies, using suitable 
backing material to ensure a clean-cut edge. Dies shall 
t?e kept sharp by regular honing, and the edges of the 
specimen shall be examined with a low^power mag- 
nifier to ensure the absence of notches. Discard any 
specimen with obvious imperfections on ihe cut 
eefces. 



63 Gauge marks 

See ISO 527-1. subclause 6.3- 

The marking device used tp produce the gauge marks 
shall have two parallel edges which are ground 
smooth and true, 0,05 mm to 0,10 mm wide at the 
edge and bevelled at an angle of not more than 15*. 
An ink stamp may also be used to apply ink to the 
area of the gauge marks, before or after producing 
them with the marking device, using an ink of a suit- 
able contrasting colour that has no deleterious effect 
on the film being tested. 

6.4 Checking the specimens 

Discard any test specimen with obvious imperfections 
on the cut edges. 

6.5 Anbotrapy 

The properties of certain types of film material may 
vary with direction in the plane of the fBm (anisotropy). 
In such cases, it is essentia f to prepare rwo groups 



4 
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' of test specimens with their major axes respectively 
parallel and perpendicular to the direction of orien- 
tation of ihe film, 

7 Number of specimens 

See ISO 527-1, clause 7. 

9 Conditioning 

See ISO 527-1, clause 8. 

9 Procedure 

See ISO 527-1, clauses. 

10 Calculation antf expression of results 

See ISO 527-1, clause 1D, except for rt l0.3 Modulus 
calculation", anct "10.4 Poisson's ratio, 



11 Precision 

The precision of the test method i$ net Known be- 
cause imer-teboratoiy data are not available* When 
inter-laboratory data are obtained, a precision state- 
ment wiB be added at the following revision. 

12 Test report 

The test report shall include the toUawins information: 

a> a reference to this part of ISO 527, including the 
type of specimen and the test speed written in 
the following format; 

Tensile test ISO S27-3/1B/50 

7yp«of specimen — — - — ^ — I 

Tesf speed in flilUlmtfrts per minute ' 

b) to q) see ISO 527-1, clause 12, b) to q). 
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Berichtigungen 

zu DIN EN ISO 527-3 : 1995-10 
(EN ISO 527-3 : 1985/AC : 1998) 



Berfchtigung 1 
zu 

DIN EN ISO 527-3 



ICS 83,140.10 

Peskriptarun: Kurtstetoffofe, TafeL Prufung, Bganachaft, Zugver&uch 

CoiTfgenda fo DIN EN ISO 527-3 : 1995-10 
(EN ISO 527-3 : 1995/AC : 1998) 

Corrigenda a DIN EN ISO 527-5 ; 1995-10 
(EN ISO 527-3 : 1995/AC ; 1998) 



Eg wind empfchten, auf der betroffenen Norm 
efnen Hinweis auf diftte Berichtigutig zu macften. 



in 

DIN EN ISO 527-3 

Kunafcrtoff© - Besflmrmmg der Zugaigtfltchaftan - Ten 3: Priftbtdtagun&an fttr Fpfl«n and Tafaln 

(ISO S27-3 : 1995); Detit*£tt6 Ftateung EN ISO 527-3 : 1995 

ist aufenmd dw ISO 527-3 : 1995/Cor. 1 : 1998 (m B3d 4 (tttefttfgt dargestefll) das Ma&£vpn 7M mm in 
98 mm ?u bericfrtJgen: 




1 Me&markeri 

^ Brete dea origan p^eleri Tete: 25,4 mm * 0,1 mm 

6 2 Brelte an den Enden: 38 mm 

h Dicks: £lmm 

£q MaQSangar 60 mm ± 0.$ mm 

L Anfenusabstand cter Efnep^nnkfemmerc 98 mm 

^ GesamtTfinge: £ 152 mm 

/%, ktefrter Radius: 22 mm 

r 2 arolJer Ratiua: 25,4 mm 

BUd 3: ProtytkSfpardarTypan A imd 8 



NormMausschufi Kunstetoffe (FNK) Im DIN Deutsches InsHutlDr Normung 9.V. 



19 pftDeutscfiiGMUftyN^^ 

AlfelnvF^wf <fer No»m*T) diffeh Beop) Vertea GmbH 10772 Berfln 



A*; ON &itSOG27-a:1M8-*War 1:199849 
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Steam sterilizers for pharmaceutical products 
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Preface 

This standard was developed by the Standards Committee Medicine (NaMED) in DIN German 
Institute for Standardisation e.V., working committee D5 "sterilizers for pharmaceutical 
products*', 

DIN 58950 "Sterilization - Steam Sterilizers for Pharmaceutical Product?* consists of: 

- Part I : Terminology 

- Part 2: Equipment requirements 

- Part 3: Tests 

- Part 6: Operation 

- Part 7: Operating equipment and structural requirements 
Appendices A an4 B are informative. 

Changes 

The following changes are made compared with DIN 589504995-08: 

a) The following terms and definitions were cancelled: 

Basic operations, performance certificate, program paragraph, program step, process 
step, pre^acceptance for steam sterilizers for pharmaceutical products; 

b) The term "sterilization safety" was included; 

c) Appendix B with process diagrams for exemplary sterilization processes was amended; 

d) The content was completely revised. 

Earlier issues 

DIN 5*9504; 1986,1995-08 
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1 Application 

This standard applies to sterilizers for pharmaceutical products, 

2 Normative references 

By way of dated or undated references this standard cont ains determinations from other 
publications. These normative references are cited at the respective points in the text and the 
publications are mentioned below, In the case of dated references subsequent amendments or 
revision^ of such publications apply only to that standard if incorporated through amendment or 
revision. In the case of undated references the last edition of the publication referred to applies 
(including amendments). 

DIN 1319-1:1995, Fundamentals of measurement technology- Part 1: Basic terms. 

DIN 1 3 1 9-3, Fundamentals of measurement technology - Fart 3: Evaluations of measurements of 
an individual measurand, measurement uncertainty. 

DIN 3 105 1, Fundamentals of maintenance. 

DIN 5^9Q0A,Sterili^m-gerw7alJimdamenmh - terms 

DIN 58946-1, Sterilization - steam sterilizers for medical products - terms. 

DIN 58950-7:2003-04 Sterilization - steam sterilizers for pharmaceutical products - Part 7: 
Operating equipment requirements and structural requirements. 

Ordinance for die simplification in the area of safety and beam protection in the provision of 
working equipment and its use at work safety in the operation of plants requiring monitoring and 
organisation of industrial safety of2T September 2002 (industrial sqfefy ordinance) °. 

3 Terminology 

The application of this standard is subject to the general terms of sterilization provided m DIN 
58900-1, the terms of steam sterilization specified in DIN 58946-1, the terms specified in DIN 
31051 and the following terms. 

Terms for which definitions are included at another point in this standard are marked with an * . 
3.1 

Reference temperature 

Temperature forming the base for the calculation of the degree of lethality* 
NOTE At the reference temperature the degree of lethality has the value 1 , 



1) Federal Gazette 2002 Part 1 No. 70 7 2 Bd October 2002. 
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32 

Direct hot water spray process 
DBHV 

Process stage* for sterilizing where the sterilization water* is circulated as heat transfer medium 
for the heating of the product to be sterilized 

32 

Direct hot water cooling 
DHK 

Process stage* for cooling where the sterilization water* is circulated as heat transfer medium for 
the cooling of the product to be sterilized 

3.4 

Steam injection process 
DIJV 

Process stage* for sterilization where the air is displaced from the sterilization chamber through 
one-off evacuation and simultaneous inflow of minor quantities of steam and steam inflow 
subsequently continues until the working pressure has been attained 

3.5 

Steam-air mixture process 
DLGV 

Process stage* for sterilization where a steam-air mixture is used as heat transfer medium for the 
heating of the product to be sterilized 

3.6 

Steam«air mixture cooling 
DJJC 

Process ptage* for cooling where a steam-air mixture is used as heat transfer medium for the 
cooling of the product to be sterilized 

3.7 

D-vabie 

Decimal reduction time 

Time span in which the number of microorganisms capable of reproduction decreases by a power 
of 10 at a certain temperature under defined conditions 

NOTE 1 The time span is specified in minutes. 

NOTE 2 Specification of D-values is only practical for pure cultures. 

3.8 

Specialist for stearo^sterijiz^rs for pharmaceutical products 

Person who, ba$ed on his/her technical training, possesses knowledge and experience on steam 
sterilizers for pharmaceutical products and is able to evaluate the tasks assigned to him/her and 
recognw possible hazaids 

NOTE The specialist qualification is generally certified by the necessary completion of training 
such as engineer, master, tradesman. Several years of activity in the scope of work concerned can 
also be utilised to evaluate the technical training. 
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3S 

Fractional vacuum with drying 
FVT 

Process stage* for drying where the chamber is repeatedly evacuated and ventilated with sterile 
filtered air and heat is simultaneously supplied by way of the chamber jacket 

3.10 

Fractional vacuum process 
PRW 

Process stage* for sterilization where evacuation takes place repeatedly alternating with steam 
inflow and steam inflow subsequently continues until the working pressure has been attained 

3J1 

Time required in minutes necessary at the reference temperature* to kill a quantity of 
microorganisms capable of reproduction 

NOTE 1 The lvalue achieved for the sterilization effect is calculated according to equation (1). 
p= (1) 

where 

L is flie degree of lethality* according to the measuring point; 
M is the time interval in minutes 

NOTE 2 The lvalue required for germ reduction is calculated according to 
equation (2) 

]?□ (2) 

where 

D is the D-value* in minutes; 
Na the original germ number, 
Ns the desired number of germs. 

NOTE 3 A Devalue of at least 1 ,5 is demanded in the European pharmacopoeia. 
312 

/lvalue® . # 

F-vatoe*, the calculation of which is based an a reference temperature* of 121° C and a rvalue 

oflOK ' 

NOTE The F 0 -value is calculated according to the equation (3): 
where 

Ti is the measurement point temperature* in degree Celsius; 
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A* is the time interval in minutes; 
z is the z-value in Kelvin 

3.13 

Limit temperature 

T s 

the lowest temperature from which the calculation of the F-vahie* is started 



2) See Appendix A 



3.14 

Heating steam 

Steam which is generally used for heat supply and generated in boilers 
NOTE Hot steam can be saturated steam or superheated steam. 
3,15 

Adjusting . . 

Adjusting or tuning a measuring instrument to eliminate systematic measurement deviations to 
the extent required for the intended application [DIN 13 19*1 ; 1995-0 1, term 4. 11] 

3.16 

Calibrating 

Determining the relationship between the measured value or expected value, of the output quantity 
and the applicable true or correct value of the measurand available as input quantity for a 
measuring facility under consideration with given conditions piN 1319-1995-01, term 4.10] 

NOTE No intervention changing the measuring instrument takes place during calibration. 

3J7 

Degree of lethality 
I 

Dimension for the germ-killing effectiveness at a certain temperature based on the reference 
temperature* 

NOTE The degree of lethality is calculated according to the equation (4). 

U= (*) 

where 

Li is the degree of lethality at the measuring point temperature* Ti s 
Ti is the measuring point temperature* in degree Celsius; 
Tb i$ the reference temperature* in degree Celsius; 
z is the z~value* in Kelvin. 



3.18 

Measuring point temperature 
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Temperatyre measured at a certain time at a certain point in the product to fee sterilized 
3.19 

Pharmaceutical pure steam A , iptttrt 

Steam which, because of to particular pureness, is suitable for directly acting on the products to 
be sterilized of Group H according to DIN 58950-7:2003-04, Table 2 

Pharmaceutical products to be sterilized 

All pipducts and items to be sterilized in the pharmaceutical area 

NOTE DIN 589SO-2-2003-04, Table 1, and DIN 58950-6*2003-04, Paragraph 4 f and DIN 
58950-7:2003^04, Table 2, contain listings of these products to be sterilized according to various 
allocation criteria, 

^fermtf and systematic certification of the efficiency and the suitability of the steam sterilizer 
for the intended purpose 

NOTE Qualifying is subdivided into qualifying the installation and qualifying the function and 
performance 

Expert for steam sterilizers for pharmaceutical products 

Person who, based on his/her technical training and experience, has adequate knowledge of steam 
sterilizers and is familiar with the applicable industrial safety provisions, accident prevention 
regulations, guidelines and the generally accepted rules of engineering (e.g. DJN VDE standards, 
DIN standards) to the extent tb# he/she is able to evaluate the condition of a steam sterilizer m 
terms of occupational and sterilization safety 

323 

Expert inspection ^ . t 

Inspection prior to start-up and recurring inspection of steam sterilizers for pharmaceutical 
products through experts or approved supervisory organisation according to the Operational 
Safety Act 

324 

Sterilizatiop process^ . 
Established combination of process stages* for the purpose of stenhzafcon 

3,25 

Sterilization program . 
Parametrized combination of process stages* for the purpose of sterilization 



326 

Sterilization steam 
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Steam with minor contamination? suitable for directly acting on goods to be sterilised of Group I 
awarding DIN 58950-7:2003-04, Table 2 

327 

Sterilization parameter 

Parameters for the measurement of sterilization processes* among them temperature, pressure 
An d trrn c quantities 

328 

Sterilization water 

Water directly acting on the product to be sterilized, e.g. during direct hot water spraying process 
and on direct hot water cooling 

329 

Sterilization safety 

SAL-value 4 ) . , 

Safety value where the sterilization process concerned converts a quantity of preparations mto 

sterile preparations 

3) See Appendix B. 

4) SAL - sterility assurance level 

NOTE The SAL value of a certain process is expressed as probability of finding a non-sterile 
preparation among a quantity of preparations. An SAL-value of 10"* for instance indicates the 
probability of finding a maximum of one non-sterile vessel in a quantity of 10* sterilized 
preparations of a final product 

330 

Instructed person 

Person for steam sterilizers for pharmaceutical products who has been instructed with regard to 
the tasks assigned to him/her 

NOTE Refer also Accident Prevention Regulation VGB 5, 
331 

Validation * of the process 

Proof in agreement with the principles of sound manufecttiring practice that processes, pieces of 
equipment materials, operations or systems actually lead to the expected results 

NOTE Validation is sub-divided into product-related validation and validation of the program 
control, Validation includes qualifying* 

332 

Process stage . 
Process stages or temporally joined combinations of process stops as part of the sterilization 
process 

333 

Vacuum with drying 

VMT ^ rt 

Process step* for drying where the chamber is evacuated with the simultaneous supply of heat 
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3.34 

Vacuum without drying 
VOT 

Process stage* for the removal of the steam through evacuation of die chamber without dwell 
time 

335 

Pre*vacuiim process 

Process stage* for sterilization where the sterilization chamber is evacuated and subsequently 
followed by the inflow of steam until fee working pressure has been attained 

336 

Water for indirect cooling 

Water not coming into direct contact with the product to b e sterilized 
337 

Spenrfure differential in Kelvin where the D-vahie changes by the factor 10 

5) From 'The Regulation of Drugs in the European Community", Volume IV, Guideline to sound 
manufacturing practice for drugs; ISBN 928263178-8. 
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